Abstract. The transmission lines of power system will produce mutual inductance in the actual operation. The mutual inductance makes parameter of transmission lines imbalance, which will lead to the operation of power system unbalanced. This paper makes a deep analysis in the reason of power system imbalance and illustrates the effects of mutual inductance on the power system simulation through the example.
Introduction
The three-phase voltage meeting at 120 degrees have the same amplitude in AC power system,which is called a three-phase balanced or symmetrical system. However, in actual operation, the power system is not completely balanced because of many unbalanced factors.To sum up, the factors causing phase unbalance in power system are three kinds: power system faults, parameter of elements in power system asymmetry and asymmetric load.This paper mainly conducts the research to the parameter of elements asymmetry, caused by mutual inductance,which will effect on power system simulation.
The line parameters considering mutual inductance
The instantaneous voltage value of three-phase system is:
The voltage Vector of three-phase system is:
The operator a is introduced to calculate easily: 
The following equation are derived by above formulas: 
The positive sequence component of voltage between M and N in figure 1is:
The positive sequence component of impedance can be obtained as:
The X L is self-impedance of each phase,X M is mutual resistance which is produced by the other two phases. The negative sequence impedance is equal to the positive sequence impedance which is:
(15) Similarly the zero sequence impedance can be deduce:
The analysis of effects of mutual inductance on power system simulation The transmission lines adopts π modle only considering the parameters of R,X and B/2 in software BPA,which is used for simulation in power system.The effect of mutual inductance M on the power system simulation is not considered.This paper indicates the differences between considering mutual inductance or not considering mutual inductance in power system simulation through a typical small system.The simulation results in figure 2 and figure 3 show that the voltage of each substation increases slightly when mutual inductance of transmission line is under consideration. 
Conclusions
Parameters of three-phase transmission line are unbalanced because of existence of mutual inductance, which will change the voltage of each substation and power flow distribution in power system. The electromagnetic interference is more complicated in the actual operation environment of transmission lines, this paper make a quantitative analysis through the simulation in typical small system, the conclusion of which has directive significance to actual operation of transmission lines.
